The aim of this paper is to derive Fokker -Planck equation in curvilinear coordinates using physical argumentation. Weget the same result, as in our previous article [1], butfor broader class of arbitrary holonomic mechanical systems.
Lagrange equation
In our previous article [1] we derivedF okker -Planck equation in curvilinear coordinates from its Cartesian form using transformation of space coordinates and velocities. This way does not showp hysical sense of final equation and involved variables.
We begin from Lagrange equation [2] for holonomic mechanical system where T -kinetic energy of the system; q i -generalized coordinates;
Q i -generalized force.
In the following, we use the Einstein summation notation for implicit sums.
We hav e following expression for kinetic energy
Inertia tensor g ij plays here the same part as the metric tensor in our article [1] . It depends on generalized coordinates and transforms as covariant tensor by transformations of generalized coordinates q i .W e use this tensor to lower indices, that is to build one to one correspondence between contravariant and covariant tensors. If the considered mechanical system is a particle of unit mass, both tensors coincide. We therefore use in present article the same notation g ij for inertia tensor as in article [1] for metric tensor.
Ve locities q
i transform as components of contravariant vector.
Momentum vector
transforms as covariant vector and generalized force Q i also. The product of these measures is measure of volume in phase space. According to Liouville theorem it is invariant of infinitesimal transformation, induced by motion of conservative system. Let us represent generalized force as a sum of random force R i and friction force, which is proportional to velocity
Lagrange equation (1) takes the form
This differential equation of the second order we can write down as a system of twodifferential equations of the first order.W ecan do it in manyw ays, depending on our choice of unknown variable. 2 ways are considered below: contravariant and covariant components of velocities.
Contravariant components of velocities
Equation (5) with contravariant components of velocities as unknown variables is:
Expand the first term in (6)
solve (7) In this way we obtain the full system with contravariant components of velocities as unknown variables: 
We calculate random force R i from the law
analogous to diffusion (Fick) and heat transfer (Fourier) laws.
This phenomenological lawweconsider as definition of perfectly random force.
We see, that in the case of zero forces (α = 0a nd k = 0) substitutionn = g satisfies equation (16). This follows from the known identity [3] 
This means, that floww ithout external forces preserves phase space volume. This is Liouville theorem for our case (we do not consider potential forces).
These considerations suggest another definition of density.Let us definê
We get for newdensity n equation
which coincides with equation (19) from our article [1] .
Scaling (18) means, that newdensity n relates not to product of differentials, but to invariant product of volumes.
Covariant components of velocities
Covariant components of velocities are also components of momentum vector (see (3)). Therefore we use notation p i for them. Equation (5) takes the form dp i dt
This leads to following system of differential equations:
We use the ensemble concept again. Let us denote n -density of systems in joint space of configuration coordinates and momentum vectors . This means, that nd q 1 dq 2 ... dp 1 dp 2 ... is total number of systems in elementary cell.
The measure of volume in velocities space is 1 √   g dp 1 dp 2 ... ,t herefore the measure of volume in phase space is dq 1 dq 2 ... dp 1 dp 2 and n so defined coincides with density from the section 2.
n satisfies following evolutionary equation:
Second term in (23) expands as follows: 
